A traumatic pseudoaneurysm of the suprarenal abdominal aorta was diagnosed in a 58-year-old man 32 years after he received a gunshot wound to the abdomen. Epigastric pain and obstructive jaundice were the presenting symptoms. Repair was performed by intraluminal polytetrafluoroethylene patch aortoplasty with resolution of the biliary obstruction. The literature on traumatic abdominal aortic pseudoaneurysm is reviewed and reveals that this report is the first to describe biliary obstruction caused by such a lesion. (J Vasc Surg 1997;25:936-40.)
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C A S E R E P O R T
A 58-year-old man was referred for evaluation of painless jaundice. He presented with a 4-week history of epigastric abdominal pain with a palpable abdominal mass and a 2-week history of jaundice, clay-colored stools, and dark urine. A 20-pound weight loss had occurred over an 8-week period. The patient had undergone exploratory laparotomy 32 years previously after receiving a .22 caliber gunshot wound to the abdomen. The missile entered at the right costal margin at the anterior axillary line and did not exit the abdomen. Previous medical records were not available for review; therefore details of the initial laparotomy were not known.
On physical examination the patient was obviously jaundiced but in no distress. A palpable pulsatile mass was present in the epigastric region just to the right of a well-healed upper midline incision. Pertinent laboratory data included total serum bilirubin 10 mg/di (an increase from 2.7 mg/dl 12 days previously), serum amylase 409 U/L, and alkaline phosphatase 533 U/L. A noncontrasted computed tomography (CT) of the abdomen done at the referring institution demonstrated a 6 cm mass that arose from the head of the pancreas and extended into the right upper quadrant. These initial findings aroused suspicion for pancreatic malignancy.
However, because of the history of a gunshot wound to the abdomen coupled with the pulsatile nature of the abdominal mass, aortic and mesenteric angiography were performed. The aortogram revealed a large pseudoaneurysm of the abdominal aorta originating just above the right renal artery (Fig. 1 ). The mesenteric arteries were normal. CT of the abdomen performed immediately after aortography to avoid additional intravascular contrast administration showed that the complex pseudoaneurysm extended cephalad into the right upper quadrant and caudally below the level of the renal veins ( Fig. 2) . A metallic fragment consistent with a bullet was noted to lie just below the level of the splenic hilum. Abdominal ultrasonography demonstrated common bile duct compression by the vascular mass and intrahepatic and extrahepatic ductal dilatation. No intrinsic cause of biliary obstruction was identified. The pseudoaneurysm is illustrated in Fig. 3 .
Elective repair of the pseudoaneurysm was performed through a left eighth interspace postlateral thoracoabdominal approach with retroperitoneal dissection. The left kidney and intraperitoneal viscera were rotated medially, and the crura of the diaphragm were divided, exposing the posterolateral aspect of the aorta from the distal thoracic to the infrarenal level. No evidence of infection was seen. Proximal aortic control was achieved at the level of the distal thoracic aorta just above the diaphragmatic hiatus. Distal aortic control was achieved at the level of the infrarenal aorta. A posterior aortotomy was performed from the level of the celiac axis to 2 cm below the left renal artery. This incision exposed the ostia of the renal arteries, superior mesenteric artery, celiac trunk, and intraluminal opening of the pseudoaneurysm. Hypothermic perfusion of the kidneys was performed with irrigation-occlusion catheters placed in each renal artery. The superior mesenteric artery and celiac trunk were occluded with balloon-tipped occlusion catheters. Blood and fresh clot were evacuated from the pseudoaneurysm sac with a Yankaeur suction tip doaneurysm sac or biliary bypass were reserved for a later date should the biliary obstruction not resolve. The patient had an uneventful postoperative course. His biliary obstruction resolved with normalization of serum total bilirubin over several weeks.
DISCUSSION
Traumatic arterial pseudoaneurysm is a "false" aneurysm caused by traumatic arterial injury. Untreated arterial injury can lead to local hemorrhage with tamponade by surrounding tissues and a pulsatile hematoma. With absorption of the hematoma and fibrosis of surrounding tissue, a chronic pseudoaneurysm forms. 1 Traumatic pseudoaneurysms may occur in any artery, with intrathoracic and intracranial lesions being the most commonly described. 2,3
Traumatic pseudoaneurysms of the abdominal aorta are rare, because aortic injury frequently results in death) The first report of traumatic pseudoaneurysm was published by Maldns 4 in 1920. Reports describing 24 additional traumatic pseudoaneurysms of the abdominal aorta in 21 patients have been published since that time. Most of these (79%) were caused by penetrating injury. Missile wounds (65%) were more common than stab wounds (35%). Abdominal entrance wounds were more common with both missile (62%) and stab wounds (71%). At the time of initial injury 16 (73%) of 22 patients underwent exploratory laparotomy with no aortic injury identified, In 10 of these cases a retroperitoneal hematoma was explored. In six cases a retroperitoneal hematoma was identified but not explored. 5-1° In another two cases an aortic entrance wound was found, but no exit wound was identified. 11, 12 These reports underscore the importance of a thorough initial abdominal exploration including exploration of any midline retroperitoneal hematoma found during celiotomy for penetrating trauma. Missile fragments in the vicinity of major vascular structures seen on abdominal roentgenograms should also prompt a careful search for vascular injury) 3 Hemodynamically unstable patients with suspected major vascular injury require urgent exploration. In a stable patient with blunt abdominal trauma, sonography or contrast-enhanced CT may show an occult abdominal aortic injury. Evidence of a retroperitoneal hematoma by either of these tests mandates aortography to rule out a pseudoaneurysm. 1 Proximal vascular control of the aorta should be achieved before exploration of the hematoma is performed. The technique for control will depend on the location of the hematoma. Proximal vascular control of the aorta may be achieved at the hiatus of the diaphragm by medial visceral rotation with or without transection of the left crus of the diaphragm) 4 If the proximal extent of the hematoma involves the aorta at the level of the aortic hiatus, extension to a left thoracoabdominal approach may be required for proximal control of the descending thoracic aorta. Left-sided medial visceral rotation or an extensive Kocher maneuver is an alternative for control of the abdominal aorta between the celiac axis and superior mesenteric artery) s With active hemorrhage control may be achieved by direct aortic compression 16 or by traversing the lesser omentum and applying a supraceliac aortic clamp at the level of the aortic hiatus. 17 Proximal control of the infrarenal aorta can be obtained in a fashion similar to that used in elective abdominal aortic aneurysm repair.
Traumatic abdominal aortic pseudoaneurysms have been diagnosed in patients ranging from 4 to 58 years of age. Before this case the time interval from initial injury to diagnosis ranged from 4 days to 27 years. This case represents the oldest patient reported and the longest time interval from initial injury to diagnosis at 32 years.
Clinical presentation of traumatic pseudoaneurysm of the abdominal aorta is variable, with pain occurring as the most common complaint (62%). The pain may be abdominal, back, chest, or testicular. A palpable mass was detected in 62% of the patients, and a bruit was present in 27%. Compres-sion of the renal arteries may lead to renovascular hypertension, 5, 7, 12, 18 and in one case malignant hypertension was present) 8 Upper gastrointestinal bleeding occurred in two patients, s,~9 Individual cases presenting with inferior vena caval compression, 12 thromboembolic phenomenon, s and sepsis 2° have also been reported. One patient had no symptoms. H Our patient is the only reported case to present with obstructive jaundice caused by compression of the common bile duct by a traumatic abdominal aortic pseudoaneurysm.
The patient's history of symptoms, trauma, and physical examination may suggest a traumatic abdominal aortic pseudoaneurysm. However, because of the variable clinical presentation, diagnosis may at times be difficult. Six patients presented with hypovolemic shock after rupture of the pseudoaneurysm, and in four of these cases the diagnosis was made at autopsy. Of the 17 patients who underwent elective repair, various diagnostic tests including intravenous pyelography, upper gastrointestinal series, and endoscopy were used depending on the prominent aspect of the clinical picture. Ultrasonography and contrast-enhanced CT have been commonly obtained. Aortography detected an anterior pseudoaneurysm not found by ultrasonography or CT in at least one case) In one case that pseudoaneurysm was not seen by aortography and subsequently ruptured. 21 Aortography should be performed in the stable patient to adequately define the number and location of the pseudoaneurysm(s) to allow proper planning of the surgical approach) In this report aortography defined the pseudoaneurysm and its precise origin. Contrast-enhanced abdominal CT further delineated the extent of the pseudoaneurysm and confirmed compression of the common bile duct.
Sixty percent of abdominal aortic pseudoaneurysms have been suprarenal in location, with most (87%) resulting from penetrating trauma. This has been attributed to the higher likelihood of tamponade in this area caused by the density and rigid fixation of the surrounding tissues. 17 Of the six (24%) infrarenal pseudoaneurysms, two-thirds were related to blunt trauma. Blunt trauma accounted for all four pararenal defects reported.
In six (26%) patients the abdominal aortic pseudoaneurysm ruptured with a mortality rate of 100%. In these six cases the time interval from symptoms to death ranged from a few hours to 5 years. The high mortality rate associated with spontaneous rupture mandates expedient repair of traumatic pseudoaneurysms of the abdominal aorta once diagnosed. In patients undergoing elective repair treatment depends on location, size, number of defects, and presence of infection. Options for repair include resection with graft replacement, aortorrhaphy, and patch aortoplasty. To date, 17 patients have had successful repairs. In 11 of the 12 suprarenal pseudoaneurysm.s aortorrhaphy or patch aortoplasty was performed. The four infrarenal pseudoaneurysms were all treated by resection and graft replacement. Pararenal defects have been managed equally by each of these three techniques. Intraluminal polytetrafluoroethylene patch aortoplasty was performed in our patient and effectively excluded the suprarenal pseudoaneurysrn sac,
The case presented describes an unusual presentation of an uncommon entity and demonstrates that traumatic pseudoaneurysms of the abdominal aorta may present many years after initial injury. The patient's jaundice, caused by extrinsic compression of the common bile duct by the abdominal aortic pseudoaneurysm, was effectively treated by exclusion of the pseudoaneurysm sac with intraluminal polytetra.fluoroethylene patch aortoplasty.
